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(57) Abstract: A dual phase steel sheet having 
excellent burning workability, characterized 
in that it comprises, in mass %, 0.01 to 0.3 % 
of C, 0.01 to 2 % of Si, 0.05 to 3 % of Mn, 
0.1 % or less of P, 0.01 % or less of S and 
0.005 to 1 % of Al, and has a micro structure 
of a dual phase having a primary phase of 
ferrite and a secondary phase composed mainly 
of martensite or retained austenite, wherein 
a value obtained by dividing the volume 
fraction of the second phase by the average 
grain diameter of the second phase is 3 to 12, 
and a value obtained by dividing the average 
hardness of the secondary phase by an average 
hardness of the ferrite is 1.5 to 7; or a dual 
phase steel sheet having excellent burning 
workability, characterized in that it comprises, 
in mass %, 0.01 to 0.3 % of C, 0.01 to 2 % 
of Si, 0.05 to 3 % of Mn, 0.1 % or less of P, 
0.01 % or less of S and 0.005 to 1 % of Al, and 
has a micro-structure of a dual phase having a 
primary phase of ferrite and a secondary phase 
composed mainly of martensite or 
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retained austenite, wherein the ferrite has an average grain size of 2 to 20 ?m, a value obtained by dividing the average grain size of 
the secondary phase by the average grain size of the ferrite is 0.05 to 0.8, and the secondary phase has a carbon content of 0.2 to 3 %. 

(57) Wtf}: 

«*%-?, C : 0. 01 — 0. 3%, S i : 0.01-2%. M n :0.05~3%, 

0. 1%, S ^ 0. 01%, A 1 :0. 005-l%£-£ip mX'h *) , % * o jfeftas % 

i%n&x*m vtcm& 3 kl± 1 2 sxr , . ao^-^i^si^w^^nis^^ 

'a 7 -f b tf> SI £ O *F ^ -C & b fc ft j5S 1 . 5 ^± 7 eiTTifeS^ - 1> 
>- ^*DXte^^H^1t^^fSfeiB«o £>5VM±. SCfi%-C, C: 0.01- 
0.3%, S i : 0.01—2%, Mn :0.05-3%, P ^ 0. 1%, 0.01%, A 

1 : 0.005— l%£^tf &iV 3b K> , $?vm.t&&. 7^y^ h £ £ *0 £ 
U, % - ft * ± \c ^ 1/ V J h h V < & ^r^J Y b-tZ> 

&&mi&X'h *) , 7^7^h¥##@/5 J 2/im^±20/zm£LT, 3* 
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-T h-v/Vfyt^ h e>$£»&ftft& (VMb»$>5Dual Phased) 3* 
590MPa*Ra» e>780MPa*^ $ ^*51l5ISft^|^^V>0-3j,5 e — 

flJlrkS if t>tlTVN-5 c t£oT, 590MPa^X-pp^Si e> 
5t3^*£»j , te^780MPajR'CJ4|aS t ft 3 Wf f| # 3 0 

#Jx.tf, #W¥ 5 -179396#4fc$&t!iH: % S p *&fgfc & :? ^ 5? K 

7 a: 7 h SrTiC -^NbC <D#f tfi % T 3& -ft; i~ -5 £ £ -e % 
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540MPa£tJ: # J: Uf-t ©«|«Sr5feflff U Tig it 
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o5^j:o.8 ur. &^'m=-m<Di%mmmfr o.2%&± 2 %£*tt*s> 

W £r U fc % (D X* h 5 o 

( 1 ) fi%l:t, 
C : 0.01 — 0.3 
Si : 0. 01 ~ 2 % x 
Mn : 0. 05~ 3 % , 
P : ^0.1 % N 
S : ^0. 01% % 
Al : 0. 005 ~ 1 % , 

t, m-m<D^^m.m^y -r h^^^^-e^u^-iBt^o. oss*_h 

0.8 KTIo, ^zi^ao^^jgg?^ 0.2%iJl±3%gTT'fc5ii 

( 2 ) ft ft % T , 
C : 0. 01 — 0. 3 
Si : 0. 01~ 2 % „ 
Mn : 0. 05~ 3 % % 
P : ^0.1 % x 
S : ^0. 01 % % 

4 
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Al : 0. 005 ~ 1 % , 

t#3K±12KTIo % ll^ft©* h<D®£ 

(3) J: |B (1) £f c « ( 2 ) KHB*0«*s % $ fc , fC£%fc: 
Cu: 0.2- 2 %§r#WL, * © 7 a 7 <4 h ft-fc: *3 3 CutD#&# 

(4) _Lg3 (1) - (3) ©V^r^^<0^fciBtfe<J5i|7)S % 

, K*%{d-C > B : 0.0002-0. 002 tSa^ff if§ 

(5) ±is (1) ~ (4) <z>^-rtifr<DmizmM<z>m& % &t>\z 

> It%l:x, Ni : 0.1- 1 %£^i--5 - i ^tttfS/'t- y 

(6) _hi3 (1) ~ (5) <D^-rtifr<Dmizmm<DmisK ztbiz 

; K*%te-C. Ca : 0.0005-0. 002 %, REM : 0. 0005- 0. 02% <D — 

(7) ±|B (l) ~ (6) cov , *"ftv^ i O^(Ji|24fef/)^^5 % 

Ti : 0. 05 — 0. 5 

Nb : 0. 01 — 0. 5 % , 

5 
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Mo : 0. 05~ 1 % , 
V : 0. 02~0. 2 % N 
Cr : 0. 01 ~ 1 %, 
Zr : 0. 02~0. 2 % 

(8) ±|3 (1) ~ (7) V^-rtiixoifHctoifKoftftZGi-z 

o 

(9) ±|B (1) - (7) ^V^n^O^llEij&O^&W-r 3 
• JTOilBEXlCll, Ar 3 ^^^ta^^J:Ar 3 + 100 
TC«TT»*HKHtJbflE»*r*T U3t* % Ar x *ttjftC»ft« J:Ar, 

&umsiT<om.&®-e 1 -2o#K?srwu, 2o°c/ s £*_ho 

(10) _t|2 (1) ~ (7) ©VNTtb*>©^lc|B«iOj5fe^^^tf«J 

, Ar 3 &m&m.m&±kT 3 mm&m.m + ioo x:uTxmr^^±±jEm 

SrfcTLfc&, Ar, J:Ar 3 3E«&j£?&ftE*T*>ia£«-C 

i~2o#r^^©u % tot, 2o°c/ s &,±(D^mmmx^nvx. 
(id ±ia (i) ~ (7) <D\,^~rtifr<Dig\zmm<D 

6 
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acj ^m&m.msi±hc 3 ^MM.m.m wr ©ia &m~e 30 ~i5o # 

**HR<&* strife. 

(12) xis (1) - (7) (D^Ttifr<Dmizmm<vf&ft*^tsm 
)f(ommmmKmv, Ar 3 ^n,£i&^jhAr 3 + °c 

^TT'lF B m±jEilr^TUfct, Ar, £JBj&iag#-LAr s 
fi^TOMlT? 1 ~20#|igj$@L, ^o«, 20°C/ s £A_L<D# 
^Pji^T^SPLX, 350 j@ 450°C^T^taS*5fflO^^MSX-# t 
l:ff it5^- y ^aPXt3:fc«;h,5ffi!£#!»flf8|;K<D 

(13) ±ib (1) ~ (7) <D^-rtifr<Dmtem&<Di£ft&<gttm 

, Ar 3 &t&j&ift££lU_hAr, ^fil^M^ + 100 °C T P H m -h JBE M 

^^TLfet, Ar, ^m&m.msx±hr s ^Mig^yoiia^-e 
i-2o^w»st, ^-^>^, 2o°c / / s &.±<o^mmmx^mvx. 

350 is 45o°cmrc>tas$5ffl^#^iagx*^^^5 :^#itt 

(14) ±|3 (1) ~ (7) <D ^Ttl>fr<DmteW,m<DJ$.ft&<£t*m 

a Ci ^^^?a^m_hAc 3 ae«^?a«£jiT<o?BLfti*-e30'-i50 

ffrM##b, 20°C/ s ^X(^^4P3$SX'^4P IXt, 350 

"CM 450 o C£*T^M*f5fcl5~600 #Flft^t, 5 °C Jh O £p 3g 
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mitt, *&wK^z^mmi$k(Dmg;&^ h 

o -f-^fc>*>, 0. 07% C- 1.6 %Si-2. 0 %Mn-0. 01% P -0. 001 % 
S -0.03%AUZJ&fr'MmV®mVtcmK1t, Ar 3 

VN-f ^a^^T'ff&^ttiiJBE^&^T Lfc^> Arl ^iMgPJi 
Ar3 fl^iagiMT©VNf tifrtDm.&mx- 1 ~15^>^^Jg <D 

o 

2x2 /t m£i±20(i m^T, *5 £ l>*0. 05.E* JbO. 8 £(TT\ ^C*fclftt# 
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h^^^SK^Sfe{e:|Bife<o^»ffe{j:ifiUfe 0 & fc, H — *S <£> ^ *& 

Mfrhv, $%=.m<Dmmmm& q.2%sx±2 %^tx*. ^it^ttjjs 

9 



V1/81MU PCT/JPOO/08934 

&&JFST 1001-1996B«t©^Jfc«rK^ ttS :| 6oTWff 
fcWSSiirSfcfcfc^a^-f h L N = £ £ K /v 7^ 

4 hR^v^r^t^ ^©#Sf#* l/4Wfcb< 

i(>'il^ 5 - 163590^^^ T-|a^$HTVNS^^$:^ 
^txjrf j/^u, *^«f*fl£«r;BV>T 200-500 ftF <Z> ft * -? « $ 

o 

x^stsiaoTtn^^ii^feSi^sx^s, mo 

Vy = (2/3) { 100/(0.7X0(211) / y (220) + 1 ) }+ ( 
1/3) { 100/ (0..78X a (211) / r (311) +1) } 

a (211) % V (220) *3«t?>* v (311) ^n^7xy 
h (a) rf--*^-^ h (<y) OXigjfI^tfc§ 0 

10 



WO 01/81640 PCT/JPOO/08934 



*y-±j h<D^mm^^m^mxh^ 0 -r^t>h, i&^%w<Dm 

^«Co, Cu, Fe©K«H^^V^-C, * — ^"f-T-i h 0(002) „ (022 
) , (113) , (222) m<DK&ik$L*U1sL\,^ -Xm ( rx«@«f«Ett 
J rB.D.Cullity & s W^g-frT tZMV R 

, cos 2 0 (fcfcL, 0 teRtt^S) £teTPJ£ffca fctti£tflB8'«#fc 

%k (R. C.Ruhl and M.Cohen, Transaction of the Metallurgical S 
ociety of A I ME, vol 245( 1969)pp241) |B 4ft <D 
a 0 = 3.572+0.033 %C (#tffc$gS) 

Electron Probe Micro Analyzer : ft t 4 9 xx T -)~ J W if — ) 

ii 
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fiat5:i#T?#5. fcfc UBHS(MPa) JIS5#3l3R»i* 
tfSr^V^ 2.0%©^t>i*^£##.^ > 17(nCT?20#<E>a&#ig«:Jfc 

m8£mmHm&ft<>T'& btizm-v. mmmta<D 2.0%-c©^ 
^ ia^#i *5 5 bh* ri . 2. o% m. m <o ^ t> *r ^ -e ra^ « & m 

iKM Formable HSLA and Dual-Phase Steels (1977), A. T. DAVEN 
PORT*, 131K <£>Fig. 4 \Z „ % © @ f^g £ B H* © H <$ 

Cs (mfelfemm) = 1.5Xl0- 4 exp (0.033XBH) 
Cm= CC -Cs) /fM 

Life: t ©EI 3 izm-to 

, *5 i t>*0— *a©sf $ ©^i^^sr -7 =c ?4 h amis o?^tx-i u 
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t*"f-<* ^fetf ©Kite* 7 y * ©£§££ 5 A < fc 9 x /hS-f^ 
tt©#f.ffite#^ \?&&K-**r< , 7t&»:f©|&te* 7 V >? <Dm& t ft 

^^x, ©te^jEfe#©iKj£jaiijteov^Bftw-t-3, 

0.3%®-^ 5 £AlH&£tf»g&tea5#-fci-S©T?, 0.3% 

I^Ti:t5„ * TcO. 01%*^T-fcS. i:5l^iS<STt5©T\ 0.01% 

Site, 3fi0^n|aH=S:||5 0fci^||T?fc5^lc, S&3fi<fb 
UTiSl#l;:f^tfc5 0 mS©3&£fc:»Sfc«>te«:0.01 

t5, ■£ £ "eSi<D^^fitt0.01%^±, 2%^T^-f--5 0 
#5 ft &te{*0. 05%^±^^T-fc -5 . £fc, 3 %j©»n-r -5 <b * 7 

13 
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Altt, 0.005%KJ:asipf5i^5!^J,5*s % =, 

* K*>±#*rtt<fc». * <D _fc RB * i % * 5 o 

* t< It 0.5%£tTit5o 

Cute, H»««t?«»#ttSrgjr»t5»**Jb5o-C, ttXlCft 

it^f UttM^IS|qt5 o *£T% Cu©ttf li 0.2-2% 
©$5B tt5. 

feUSfcftfcW-e*. t> . o.oo2%««*n-i-s £ ^ 9 ^mthtfm 

ioT, B (DSsiPteO. 0002%£t_b, 0. 002% ^Ti:t5„ 

fcflfb, 0.1%*«fCtt*©3»*aS/>fl;<, l%^gitiiDLT 
t> * -5 ©T? x 0. 1— 1 %if§ o 

Ca*5£t>'REM «: N i&^O j&fc £ ft 0 0 % X ^ £ ^ ^ $ ^. ^ ^ 

*^fr0.0005%*»»;toLTfc*©3&*j&sfc< s Ca*fe«T 0.002% 
REM ft !^0.02%®^*p UTfc ^©^m^l&fPi-5 Ca : 

0.0005-0.002 % N rem : 0.0005-0.02%»iPi-5 i Uvn 
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5it&£tt^1-<5fctf>*C, Ti.-Hb, Mo, V, Cr, ZrO^fffi 

o fcfcL, -£;ix^H0.05%, 0.01%, 0.05%, 0.02%, 0.01%, 0. 
02%**-Ctt*©»**»5£*aST*frV^ £ fc ^ *n^e*v 0.5 
%, 0.5%, 1%, 0.2%, 1%, 0.2%^jgittUT^ ^e© 

So 

MUT%iVN 0 SiP^ffl£fcoV>TttttteiWl8r±fcV^S % 1400 o C£A 

. S*n&fi«ttl400lC5tc»asS* Ll^. £ 7t, 1000°C^^O*P^« 
^^^=.-^Ji»^3&*SraFL< 5 fc«>, ^*P^j!a^(il000 o C 

(FT) #Ar3 3£«/&i&££*i:Ar3 + "CSITV 

Itt^MfcU, tt-btf &«^Ar3 fcttj&iMs + lOO "CiSg-Ctt, ttJb 
tfipigfc^s^-Cfi 1 p -S«T-7x7^ h & SB ©<Exi + 

15 
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&®t?©jfiSJBE3k©«&JEP (MPa) X^fgftL ( V V Y /V / cm 2 ) ^0. 
0025© t fcfrt. Lv^ 

£®5J , 1991, vol.77, No. 9, P1450 #J$) c 
P (MPa) = 5.64xp 0 X V XH 2 
fc /c U , 

Po (MPa) : ^JE^7 

V (!)? h/V'/min) : 

H (cm) : ffi&mm t J X/H?|<Dfi£gf 

L ( V v YjV/cm 2 ) = V / (W x v ) 
fc /£ U , 

V (y y h^/min) : y X;u^f f 

w (cm) : j xsismtc *) mHm&mm&mizm & ^x^^m 

v (cm/min) : Jl^a^lg 

* 5 & K fit fc v» # , y ^O^iMi^rttfln Sits £ y X >v<r>mi&1*m 
V< teZ>m<D?Fm'frfc&.CZ>tz#> > 0. 02^ T t~T Z Z b&1& & 

o 

tt-h»f JBE3i«0<PI«0*^i« SRy^is^ m (15 M mRy, 
12.5mm, lnl2. 5mm) *C & 3 £ £ # » * U V^ . #J £ fc£ T 

£Ry£*BM^&5 r. b frbW ?>^T'fe-5 0 & tc y ^ <D $ <D tfc Jb \f JE 

16 
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5 fc & m tr 5 1 8>5feittTH:, =*l^tfe(t5 7x7>f h^l^ 
«fcffiii£li:S/t«>Arl 800°C^Tdsa* b < „ ■£ <D It 

-t© hmm&m (ct> *TMi2o°c/ s w_h©^*p 

< ^tt^-t t^f h J&$£flfe LT L£ -f- # & if- V 

b 200°C/ sKTtt5:t^§$ lV N o 

v^r« 350°c^t its. r©tAii, 350°c^tm*-< 

17 
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##*>*lftVNfcfc, 350"fc£* TRUSTS. *fc N ^^^S^TRS 
fitte#^PS^5&§?te#v^ x ^ ^ /i^s ft B# PpO * 1? o #j sic fe 

^^5r$Siag-r 5^§^fc*^T tt 350°C® 450°C^TO#^?&S i: -r 
B to £ r 5 5 ^ p ^ # £ ft ft v^c & 450°C £kT tT Z> >&mtf*> 

v. ate 35o°cuT<Dmmug.T*\t-* jut >y->c i^^a^^^ 

S> ft&v^c 350°CS £ Z> 'j&^tffrZ 0 
*E^-r 5 3&^teftVN#, JET^ta30%~80% ifSi i:^^^ UV^ 
3Sm fc A # d> H>> y) jg ff 5 tc $> 80% £(Ti:t5, 

teAc T /£^±Ac 3 /&^T<£ — *Bi&-?*T 5 ,, fcfcTb, ^rO^fgfBfflrt 

ffi CD y - X ^ 9 < & 5 tf> 7 8 0 °C £A_b 8 5 0 °C U T T^P 

18 
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Mttl5~600 #W^i-^ c &fc&^Oft^5t£T*&<5tfS20 o C/ s 

X — ^T-tJ bm%&7£fc&1t % 350-450 °C <D iZ^^t 5 
^•-7^™LTU5. 350TC**T?HU «»fc* 

m^^-^TI-^ h*B«r5fcJfeft***«aaftf4 350 o CjS 450^ 

T fc: ^ V^-f Ft/iot V>j&Sfcft©5fcj6.fc Ufc^Jg 

a^^-^x-^^ h4aSrS^{fc$*5««pB#IBIt±, 15#^_b 600# 

— x-t 1 -^^ h^iSr^^n^VNSK^^so-e^ 5 °C/ s £ -f- 5 
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o 

mi&M i . 

& 2 fc^i-tfcJbtfH^m^ (FT) T* 1.2-5. 4mm <Dfcm JEEM U tc 
0VNTftmjBEM^^p^ffi2.7MPa, gig* 0. 001 V y hfr/cm 2 <D0k 

JIS Z 220112 *fe<Z> 5 -!§-f«>Nc*ni t, JIS Z 224113 i£ O g*IUj & 

*s £.x*m=te<D&m& h i*. ^^ojEEM^-fp]^f®j?^.(^ 1 / a miz. 

*5tf S^fifit', 200-500 #F"C|g^$tufe ^ ^ ^m^t'fcfe 

JIS G 0552^^)7^^^ h tir Att&ttft& fc: 1B*l 

tt, JIS Z 2244§B*i<Z>tf y * -^1 $ H^Sfc^o Tit Lfc„ 
frtcV s H&jjte 0.049-0.098 N, P# ffl « 15# Tr & 5 . 

Jg — jB^^^j&gteEPMA (Electron Probe Micro Analyze 

B ^5^J * W* #** 0fJx^tfKtfcW){S) ego** 

20 
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££>fc, EI 4 X 0 ft* £ 98mm, ijl38mm, S/MrI^O|^ 

io 7 @x-©g^K a wzm®.w\M\>mz a Bx*mvtcm 
at, 

^-y v^jpxtt (*&»?&) novN-cii, R**fli3s 

JFS T 1001-1996|Bmo^i£^K^^rfe.fc^oTW'fiEUfc o 

*3S5JJfci& 5 MA, B, C-6, G, K, L, M, N, 

O, P, Q<DlimmT-$> V) . Bff^OAO^^^-^-^^- -^<7)$^ 
pfefftj^ *S^$t^©H^7i7^ Nib, Sg — 

^0.05^± 0.8£*T, Ji-o^-^g©^*^^^ 0.2%^Jh2%^T 
#[^3^±12^T> JLofg— OSp^ffiHvs fc^:*^ h <Z> 

«c-itt % j±±EEmmrm.m (ft) ^#3^015® 

£ t> i*< , h$L& (Df) x f&^Jg $ (dm/Df) , 

-*B^3§&£ (Cm) , *5 i^^ — ta^O^C# $ (Vs/dm) ^*5§PJ 
C«Sffl^t$>5(Dt> +7>&7^i£l:f^ U) S3 iOfSS^IRftJt (a 

^C-2tt, tt_h0ES«T*a& (FT) iS*«WO«SHJ:tH£< % 
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s/Hvf) frJf&W ©tBBfl-T' h 5 ©"?> -\-ftt£K$&\fm (X) 

a©UTM14 (El) t>iSTt5 0 
£8C-3te N iff@$©&£p%g (cr) ##3&bb©«6B J; D3g< , 

(CT) ^IS5l©|SfflJ: t) ffiV^ ^oT, 7x7^ Mftg. 
(Df) , $g-*@©*££ (dm/Df) % ^-^^^^g ( Cm ) *5£tf 
^ — *Bs|ft©;*: # £ (Vs/dm) # # 38 W © <6 ffl fl- T? & 5 © T? N + 

o 

(MT) #*»IB©ttH * Dffi<, SI — tB© 
(dn/Df) % ft:=.'fB#t»»A (Cm) % 7x7^ h *5 £ |g ~ 
*@©Sl^gi (Hvs/Hvf) 75S^:^PJ(D$5H^T'fe 5 © + &ftfttt 
tf* ( A, ) & £X*$i9$mmik (aW/oB) fttft *t,T VMfc Vn, 

£J9C-5tt, ?£®B#f1B (Time) # < , Hn*a©;*:£$ (dm/Df 
) , *S£t^2i^ (Cm) % fs *5 J; tfjg- ffi ©5&$?3I (Hv 

s/Hvf) dS^|§K©^ffl^T?&5 ©f, +#fcfti£fcr48 (A.) *5«fc 
tf£#l»&Jt (aW/oB) 6>*tTVN*VN. 

^B»iiJ#fc*if , +t>^^« (ts) jo j; xtm&mmit (aw/ 

TS) *3,fctf&#|«&M; (aW/aB) # s # £> H "C V N & 0 

«IFWt, Mn©-^^r**S*»W©«5ffl^l?*> t) , 7 » ( 
Df) > £!-*§©;*:#$ (dm/Df) *5 £tf 2f|-*B *&©;*; £ $ (Vs/dm 
) ###W©*6Bfl. + #fc3&£ (TS) % T^&tfSfS (A 
) *5 J:tf&#PR&Jfc (aW/oB) & *LT V> V V 
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ft 1 















C 


Si 


Mn 


P 


S 


Al 






A 


0.055 


0.890 


1. 21 


0. 008 


0. 0006 


0. 032 






B 


0.047 


1.640 


1.21 


0.007 


0. 0008 


0. 025 




**W 


C 


0.074 


1.620 


1. 79 


0. 009 


0. 0009 


0. 026 






D 


0. 003 


0.120 


0. 24 


0. 080 


0. 0008 


0. 019 




Jfc&ifl 


E 


0. 045 


0. 006 


1. 22 


0.011 


0. 0011 


0. 030 






F 


0. 055 


0. 780 


0. 03 


0.012 


0. 0008 


0. 033 




ittstm 


G 


0. 067 


1.590 


1.48 


0.009 


0. 0007 


0. 032 


Cu:1.18, Ni:0.62 x B:0.0002 




H 


0.070 


1.660 


1.81 


0.008 


0. 0300 


0. 028 






I 


0. 071 


1.610 


1. 81 


0. 180 


0. 0010 


0.025 






J 


0. 250 


0. 880 


1.11 


0. 080 


0. 0008 


0. 027 






K 


0.072 


1.610 


1.82 


0. 009 


0. 0011 


0. 030 


Ca: 0.0008 




L 


0. 120 


0.910 


1. 51 


0.008 


0. 0013 


0.038 


Ti:0. 08 




M 


0.081 


1.881 


1.60 


0. 007 


0. 0010 


0. 036 


Nb:0. 03 




N 


0.068 


1.630 


0. 21 


0. 008 


0. 0009 


0. 022 


Mo: 0.63 




O 


0. 066 


1.210 


2.11 


0. 077 


0. 0009 


0.023 


V :0. 07 




P 


0.051 


0. 263 


1.33 


0. 009 


0.0011 


0. 026 


Cr:0.11 




Q 


0.038 


0.880 


1. 31 


0. 010 


0. 0012 


0. 028 


Zr:0. 05, REM: 0. 0006 
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C < m 4 (C^i-ttJbtf &Mffi.& (FT) X 1.2-5. 4mm <D & J? JE M 

bfc^. it 4 -r (ct) X'tfi^ffim^m.otc 0 

£Bfei-oV^ki;iai£3M{;i:j»^|£2. 7MPa, ^4 0. 001 V y h jv / cm 2 

m 3 



No 


m 




11%) 


mm 


C 


Si 


Mn 


P 


S 


Al 




1 


A 


0.100 


1. 360 


1.32 


0.008 


0. 0006 


0. 032 






2 


B 


0.003 


0. 120 


0.24 


0. 080 


0. 0008 


0. 019 






3 


C 


0. 090 


0. 007 


1.35 


0. 010 


0. 0007 


0. 030 






4 


D 


0.120 


1.400 


0. 02 


0. 007 


0. 0008 


0. 031 






5 


E 


0.150 


1. 920 


1. 46 


0. 010 


0.0010 


0. 036 


Cu:0. 58. Ni:0. 23, B:0. 0002 




6 


F 


0. 168 


1. 950 


1.60 


0. 150 


0.0010 


0. 041 






7 


G 


0.170 


1. 900 


1.55 


0. 008 


0.0300 


0. 035 




itmm 


8 


H 


0.310 


1.350 


1.30 


0. 012 


0.0011 


0.041 




jt«# 


9 


I 


0. 146 


1.880 


1.66 


0. Oil 


0. 0006 


0. 032 


Ca:0. 0009 


&wm 


10 


J 


0.155 


1. 910 


1.60 


0. 010 


0. 0007 


0. 030 


Ti:0. 07 


&wm 


11 


K 


0.171 


1. 790 


1.75 


0. 008 


0. 0008 


0. 040 


Nb:0. 03 


&mm 


12 


L 


0.168 


1. 900 


1.55 


0. 007 


0. 0007 


0. 041 


Mo:0. 61 


&wm 


13 


M 


0.095 


1. 400 


1.35 


0. 013 


0. 0007 


0. 044 


V:0. 07 




14 


N 


0.110 


1.350 


1.40 


0. 007 


0. 0009 


0. 021 


Cr:0. 12 




15 


O 


0.100 


1.330 


1.44 


0. Oil 


0. 0012 


0. 026 


Zr:0.05, REM :0. 0004 





JIS Z 220113^0 5 f^t^^JBX JIS Z 2241IB ife <D ^i^^fe 
■*;v*r Vt-f h (oWm^m h \-zm&Mm<D l/4WH<»3/4 
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^V^U, %^m®k@£&m^ 200—500 i&CDfemT-®,^ £ illtWLB- 

mm£ vnbtizm&um vtc 0 ^^juj&smjis z 22441a 

0.049-0.098 N, «J#B# HQ »15#T? 5 . 
£5>tC. ® 4 (Jl^-f- J: p $ 98mm N i|il38mm % ft /Jn ®r ® g& (7? $g #S 
20mm x W 9 <D\&m¥m&30mmX-foZ>¥.m&\?fe%&,%i)tlZX , 

$z±mm r> <o^m s tc. mtiLam&ft&tt, iox 

10 7 0X^t^PSa, Srfl!:ttt0 9l!fi!>3&& a B XtikVTcm (2g»|R 

if— soff *>r m^^^<^>^® t ufc„ 

&JFS T 1001-1996fla<feO^4t»ftt»^*fc^o-C^it»5 , fl[fcTW 



26 



WO 01/81640 



PCT/JPOO/08934 







s 
« 




ij 


& 


4S 


tt 
a 


» 






5 
±J 


& 

ij 




s 
c 


5 


» 


i 


m 
« 


m 
« 


% 


m 




5 
>R 




m 


m 

b ^ 
b 


CO 

to 




CO 

"a- 


CO 




*M- 


9 


O) 

tj- 


in 


m 


I-* 


CO 


CO 

in 


CO 
■M- 


m 




o 


o 
m 




CM 

m 


S3 


S 


co 

in 


b i 


in 

CM 
co 


8 

co 


s 

CO 


s 

CO 


s 

CM 


O 

s 


O 

co 

CM 


o 

CJ> 
CM 


o 

CO 
CO 


S 


in 

CM 


s 

CM 


o 


o 

CO 
CO 


o 

CO 






o 

CO 
CO 


in 




3 

co 


© 


o 
co 

CO 






CM 
CO 


CM 


s 


m 

CO 


CO 
CO 


CO 

r- 


§ 


O 
O) 




*— 
CM 




3 


CD 


CO 
CM 




CO 


© 


CO 
CO 


CM 

CO 


© 

CO 


CO 


in 


CO 
CO 


ii i 


UJ c£ 


O) 
CM 
CO 

SI 


in 
r- 
r** 
m 


o 

CO 

in 

to 


CO 
CO 

r-» 

r— 


s 

o 

CO 


CM 
CO 


CM 


CO 

o> 

3 


o 
o 
to 
o> 


CM 

CO 
CO 

"V 


S 

CM 

m 


S 

CO 


CO 
CO 
CM 


CO 

s 

CM 


!-» 
CO 


S 

CO 


o> 

CO 
CO 
CO 
CM 


o 
© 

CM 


CO 
CM 

CO 
CM 


CO 

o 

CM 


CM 

in 

CO 
CM 


m 
© 

a 


CM 


m 
s 

$ 


UJ # 


co 


in 

CM 


in 

CM 


CM 


CM 


8 




CO 
CM 


o 

CO 




o> 

CM 


CM 


© 

CO 


CO 
CM 


CO 
CM 




CO 


3 


CO 
CM 


© 

CM 


CO 
CO 


m 

CO 


CO 


b * 


r-» 

CO 


CO 
CO 


CO 


CO 

O 
r- 


a 

CO 


CO 


s 

ID 


CO 

o> 
m 


s? 

CO 


5 

CO 


CO 
CM 

in 


1 


CD 

• CO 

r- 




m 

00 


CO 

© 


o> 

CO 


CO 
CO 


CO 
CM 
CO 


CO 


r- 
o 

CO 


CO 


CM 
CO 




b I 


o> 


in 

5° 
in 


co 


o 

CM 
CO 


o 

CO 


in 

s 


CM 

r- 




in 

CO 


s 


CO 

© 




s 

in 


© 

to 


CO 

o 

CO 


s 

CO 


CO 

tn 


© 

CD 

m 


o 

CM 
CO 


s 

in 


CO 

3 


© 
in 

XT 


3 




re 


CO 


CO 
CM 


I 


1 


1 


t 




1 


o 

CM 


1 




CD 


CM 

cm- 


CO 
CM 


co 
CM- 


CM 

co- 


© 

CM 


CM 


co 

CM 


CO 

cm- 


© 


CO 


CO 




? 


CO 

co 


Z\ 


1 


1 


1 


1 


1 


I 


tn| 




1 


in) 


go 




CO 


in 


CO 


CO 

r* 


GO 


cm 

1— 


CO 


CO 
CO 


r» 

CO 


SB 
□ 




o 


o 


o 


o 


o 


o 


CO 


o 




o 


O 


o 


© 


o 


O 


© 


O 


o 


o 


© 


© 


© 


o 




6b *^ 

"I * 


o 


in 


o 


o 


o 


o 


o 


o 


CO 


o 


o 


CO 


in 


O 


CO 


o 

CM 


CO 


in 


in 


CO 


CO 


zz 


o 




1? 

V w 


m 


o 


in 

CO 


m 

CO 


o 

CO 


o 

NT 


o 


o 

CM 


in 


O 


o 

CO 




in 


CO 


GO 


in 


CO 




in 


in 


I— 


CO 






•5 # 

rv 


in 

CO 


m 

CO 


in 

CO 


in 

CO 


o 

CO 


o 

CO 


o 

CO 


O 
CO 


m 

CO 


O 

o 


o 


o 

CO 


© 


CM 
1— 


CO 
CO 


in 

CO 


CO 

CO 




O 


cm 


s 


s 


CO 




5 P 


s 

CO 


s 

CO 


s 

CO 


3 

CO 


§ 

CO 


s 

CO 


§ 

CO 


SI 

ml 


g| 


g 


o 


o 


© 


o 


© 


© 


© 


o 

«M" 


© 


© 


o 

CO 
CO 


o 
o> 

CO 


© 

CO 

co 




8 o 


g 


o 


o 
o> 


o 
o> 


o 
o» 


o 
© 


ID 


o 

CD 


o 
<n 


o 

CD 


o 

OS 


o 
o> 


o 

03 


o 

o> 


© 

o> 


© 


© 
CO 


© 
CO 


CO 


co 


in 


m 
in 


in 
in 


* 


1 ^ 

.5 » 


CO 


co 


CO 


00 




© 








in 


CO 


CO 


CO 


CO 


00 


00 


CO 


CO 


CO 


CO 


in 


in 


in 


M 

a 


Si p 


o 

CO 
CD 


o 

CO 


o 

CO 


I 


o 

CM 


• I 


o 

CO 


o 

CO 
CO 


o 

CO 
CO 


s 


§ 

CD 


s 

CO 


© 

CO 

to 


8 

CO 


CO 


s 

CO 


o 

co. 

CO 


o 

CO 
CO 


O 
CO 
CO 


o 

CO 


o 

CO 


o 

CO 


© 

CO 




t g 


s 

CO 




81 


i 


8 

CO 


s 

CO 


o 

IO 
CO 


o 
in 

CO 


8 

CO 




o 

CO 


o 

CO 
CO 


o 

CM 
CO 


a 

GO 


© 

CM 
CO 


o 
o 

GO 


CO 


© 


CO 


CO 


1 


8 

CO 


8 

00 




£ e 


I 


o 

8 


o 


i 




o 


o 


1 


o 

8 


o 


o 

to 


o 
in 


o 
in 


O 

in 


© 


o 
in 


© 
in 


o 
in 


o 
m 


S 


o 
o 

CM 


o 

8 


o 

§ 


SH 




% 






$ 


I 




I 


J? 


CO 


o 


o 


UJ 




© 






~o 




_J 


z 


z 


o 


J 




CM 


co 






CO 




CO 


o> 


o 




CM 


CO 






CO 


r- 


CO 


CO 


8 


CM 


a 


CO 
CM 



27 



WO 01/81640 PCT/JPOO/08934 

iA-l, E, I, J, K , L, M, N, 
*M*#*5%«J:25%&T©aflr*---*y?->r 

«A-2tt, tt-tJEE3»Tii.& (FT) Of&H £ *) 

i&^o t£oT, T>i* Lt aSft-ffitt^^ V* (TSXEl) tf* 

<B<* ft&\fm (a.) *>*gv^ 0 *A-3tt, tt-LJEEMi&Ti&S (FT 

v^*»«-jgtt^9 (TsxED ^®<, m^mmtt (a„ / 
< , nmk-rz> * ? » is # k *lt v^ & v^ & «> & # - ^ 7 ^ 

* (TSXEl) g&KAJfc ( a , / a B ) ^^Vn 0 

«WA-5tt. (MT) rt5;fcg§RJl<a$SB J: 9 ?S < „ 

$ 5 * p b^T V^^VN^fe^^-Mtt^^ (TSXEl) 

ft#R£ifc (a, /a B ) hi&^o $9A-6te % ffigfgm 

(mt) #ft< % Bfttts ^ * aiai«*s^e>nTVN^v>fc«)3aft- 

(TSXEl) *Sfi< % ft#R£jt (a, /a„ ) *><£V> 
„ *fe + ^ft^ifctfM U) b;ftTV^j: ^A-7« > ifffg 

^<D&£p5£& (CR) tfi*&W<Dl&m£ *>m< s lfi<Ji:t5^Bi|i 
t>tiT^te\,^fcibmm-M&s<7 (TSXEl) g 

nxvN^vN. «A-8tt, ^sims (ct) &*&w<Dmmz *>m< 
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(TSXE1) #tev> 0 3§A-9I2 N ^ift&ft (CT) ^^^Q«S1J; 

7 (TSXE1) #<fl£V* 0 

* B»»*S#fettr + ^Ja:3SiaE (TS) *S£tf&#|R£Jt (a, /a 
b ) e>*l/TV*fcV>. ^ C t± % Si © ^ ^ * # ;£3§ flj <£> gg ^ £ 

+ (TS) *5 (a, /a B ) 7)5#P>tt 

^ 5: ^ £>;n>Tv^vNfcib3&g-M14^7 (tsxei) 

£#K£Jt (a, /a B ) fcflSV^ F J* . P<D^^*^ 
*«W©ttH**Cfc*©T? + a-fc*#R|*Jfc (a, /a, ) tf* # 

fc^&tfUt (A,) *5 &T$m&m;mik (<x B /a B ) # # ;h, T Vn ft 

El) % ^fetfflt (A.) *5 *tf£#Rgifc (a, /o B ) ^#e>H-C 
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If ^ <D ffl 

1 . SC*%T*. 

C : 0. 01~0. 3 % N 
Si : 0. 01~ 2 % „ 
Mn : 0. 05-~ 3 % x 
' P : £0. 1 %„ 
S : ^0.01% s 
Al : 0. 005 ~ 1 % % 

T\ %-1®<DW-i%%L&*-7 ^7 h^^&^T-|&LfcljitfS0.05^i: 
0.8 £XT. 3>o N J& = *B©#3*»£jdS 0.2%£*_h 3 %^TT'fe-5 i 

2 . ^4%-^ 

C : 0. 01~0. 3 % N 
Si : 0. 01~ 2 % % 
Mn : 0. 05~ 3 % > 
P : ^0.1 % % 
S : ^ 0. 01% , 
Al : 0. 005 ~ 1 % N 

-r 5 t) , m— ti©#»#^&^<D¥^&^Tmufc 

£ 0> l&Lfcfcj&s 1.5 K±7£tTT-fc5i i*Wfttt5^ 
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3. H*%T^ Cu : 0.2- 2 tf> 7 ^ 

4. $5>IC N M*%T% B : 0.0002-0.002 % ^^-f 5 £ i: & 

#tt i -r^ it i Linage 4 (D^-rthfr nMfct&m<Ds*~- y 

5. $e>IC. ®*%T-, Ni : O.l-io/o^^ft^v^in^^ 

6 . $ fc s ^*%T^ 
Ca : 0. 0005 ~0. 002 % % 
REM : 0.0005—0.02% 

Ti : 0. 05—0. 5 % % 
Nb : 0. 01 — 0. 5 % % 
Mo : 0. 05— 1 % , 
V : 0.02 — 0.2 
Cr : 0. 01— 1 % „ 
Zr : 0. 02—0. 2 % 
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9. MIB^^Sr^tf«!>|-©fHHJjE3S»!i|KU, Ar 3 l£ H it g £A _L 

10. MIB/jfc#&^trfl!Ji-©3&|!BjEJEte|Ku, JfajEMUT^, jtiJE 

7^-!)y^^^^, Ar 3 mmjkmm&L±kr 3 ^m^mm + io 
otwrmmiffi^Ttfet, Ar, i£M&mmsA±hr 3 
ffij&w.muTv>m.mi&x* i — 2o®mffim ^©^, 2o°c/ S £*_l 

11. ^iB^^^r^r-r5^^Ar 3 £ « j& » & |^ JL T M JE Ji S: j& T 

tfWJBEJIgfcflK Ac, ^WiMUm SX±.hc 3 &MMUm 
£*T©i&£*&T*30~150 #|BJ«J*L, 20°C/ s ^_h©^ip 

5S^T* 350°C^T©iaS^*T^4p-f-S - £ £#fgt£-rSft#3t 1 
Uff 7 *tj&> 1 ^fcflBJft©^- V ^JtaHS-te-fttbS 

K^^^s^^©i«iit^jfe 0 

12. ffiia/£#*-£t?«i#©ji&iHjjEji§teiKu* Ar 3 muj&m.m&>± 

Ar 3 + °C^TT*^Wtfc±JEE3iSr^T Ufc^, Ar, £ 
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©#, 20°C/ s «±0?&33iaflft?»3HiUT, 350 & 450°C^T©?& 

T^-Jr-y J^&fffcV^ Ar 3 ^SiiCiaa^JiAra + 10 

0 TCKTT?»IWft±flEi£«r»TU*:||, Ar x ^^^i&^^_hAr 3 X 

fl8/£i&&E*T©«SEift*t? i ~20®>mmm ^©^, 2ot/ s a± 

(O^^m&^^m It, 350 « 45<nc«T©i&£*SBI©#&iaftt* 

14. HfrlB^^Sr'^tf^^iSrAra I££l _fc JBEM £ * T 

i§<ifc*fe, #tfflBEMVtc& s Ac, & J» J; Ac 3 

£KT©M&#*T?30~150 #M##U, ^©^, 20°C / s ± © ifc 
iiat'^Spitt, 350°C® 450 o C£JtT©?Jagt*|Ucl5~600 g> 
«J*b, 5 t:£*_h ©?££)} i£|gT' 150°C^T©?aS^.*X'^*p-r 5 £ 

£ -rsit^^ i u»*^ 7 ©vN-rn^ i 5fmisj|ft©^ 
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